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Specification 

1. Title of Invention: Heat-sensitive recording material 

2. Claim 

a recordL?^ 1 ' 8 ^ reC ° rdi ° 8 * ^ P rovided *™. with 

— recordmg ma(enal charactcrized by ^ P 



3. Detailed Description of the Invention 

Industrial Field of Application 



diazo tvoTh^r 6 "' v rela,eS '° hea '- SensitiTO ■—*■« ■nateriab, and m ore specifically to 
diazo-typeheat-scnsmve recording materials which can be fixed. 



Prior Art 



The use of microcapsules is a well known method in diazo-type heat-sensitive re- 
cording materials. However, the microcapsulization method for heat-sensitive recording ma- 
terials does not offer sufficient thermal reactivity at high recording speeds, and under condi- 
tions of long-term storage after thermal recording, the optical density of the image portion of 
the material tends to degrade visibly. 

Goal of the I nvention 

Therefore, the present invention offers a heat-sensitive recording material which can 
be optically fixed after thermal recording with superior storage properties and rapid thermal 
reactivity. 

Problem Which the Invention Seeks to Resolve 

Intensive research conducted by the inventors has achieved this goal of a heat- 
sensitive recording material which comprises a support provided thereon with a recording layer 
which contains a diazo compound and a coupling composition by using a heat-sensitive re- 
cording material characterized by the recording layer having an acyl amide derivative. 

It is preferable for either the diazo compound or the coupling composition to be con- 
tained in microcapsules. 

Formula (I), below, shows a preferred example of the acyl amide derivative of this 
invention. 

[see original document] 

In this formula, R' shows an aryl radical which can be substituted with an alkyl radi- 
cal; R 2 shows an alkyl radical which can be substituted with a cyano, carbonat, carboxyl, car- 
bamoyl, alkoxyl carbonyl or other radical. It is preferable for R 1 to have alkyl radicals having 
aryl or aryloxy as substitution radicals, or aryl radicals. 

Specifically, the following chemical compositions can be cited as examples: 

N-cyano methyl benzoic acid amide; a-phenyl-N-cyano methyl acetate amide; a- 
phenoxy-N-cyano ethyl acetate amide; cc-(2-methyl phenoxy)-N-cyano ethyl acetate amide; a- 
(3 -methyl phenoxy)-N-cyano ethyl acetate amide; a-(4-methyl phenoxy)-N-cyano ethyl acetate 
amide; N-methoxy carbonyl methyl benzoic acid amide; a-phenyl-N-methoxy carbonyl methyl 
acetate amide; a-phenoxy -N-methoxy carbonyl methy acetate amide; o>(2-methyI phenoxy)- 
N-methoxy carbonyl methyl acetate amide; a-(3-methyl phenoxy)-N-methoxy carbonyl methyl 
acetate amide; a-(4-methyl phenoxy)-N-methoxy carbonyl methyl acetate amide; N-methoxy 
carbonyl methyl acetate amide; N-amino carbonyl methyl benzoic acid amide; a-phenoxy-N- 
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amino carbonyl methyl acetate amide; a-(2-methyl phenoxy)-N-amino carbonyl methyl acetate 
amide; a-(3-methyl phenoxy)-N-arnino carbonyl methyl acetate amide; a-(4-methyl phenoxy)- 
N-amino carbonyl methyl acetate amide. 

N-benzyl glycine amide; N-P-methoxy benzyl glycine amide; p-naphthoxy acetyl gly- 
cine amide; N'-ethyl benzoyl glycine amide; salicylic acid anilide; N-N'-etyl carbamoyl sali- 
cylic acid amide; salicylic acid benzyl amide; N-butyl-m-toluoyl glycine amide; N-ethyl- 
carbamoyl methyl-p-chlorobenz amide; o-trioxy acetyl amino acid-N-ethyl amide; benzoyl 
amino acid butyl amide; phenoxy acetyl amino acid-N-butyl amide; a-phenoxy acetyl amino 
propionic acid-N-ethyl amide; benzoyl amino acid amide; cinamoyl amino acid ethyl; p- 
naphthoxy acetyl amino acid methyl; benzoyl amino acid butyl; P-isopropyl benzoyl amino 
acid potash. 

These chemical compositions can also be used in combination with the amide deriva- 
tives described for example in Laid-Open Patents 62-132675, 62-144990, and 62-201285. 
Specific examples of these amide derivatives are: benzoic acid amide; toluamide; benzyl oxy 
benzoic acid amide; methoxynaphtho amide; a-phenoxy aceto amide; a-(2-methyl phenoxy)- 
aceto amide; a-(3-methyl phenoxy)-aceto amide; a-(4-methyl phenoxy)-aceto amide; p- 
naphthoyl propion amide; purine amide, among others. 

The diazo compound used in this invention is a diazonium salt shown by the general 
fonnula ArN 2 + X- (where Ar is the aromatic part and N 2 + is the diazonium radical, and X- is 
acid anion). Coloration is enabled by reacting the coupling component with the coupling re- 
actant, and the chemical compound can also be decomposed with light. 

The coupling component of the invention is comprised of diazo compound in an alka- 
line atmosphere (diazonium salt)., and a coupling pigment. These chemical compositions, 
along with the diazo compounds mentioned above, are detailed in Laid-Open Patent 63-1 54393, 
among others. 

While it is preferable to add an alkali in order to promote the pigment in the heat- 
sensitive recording material of this invention, materials which become alkaline with alkalis that 
resist solution in water or are insoluble in water, or by the addition of heat, can be used. 

Of the main components of this invention, the diazo compound, the coupling compo- 
nent, and the alkali material which is used as needed, 1, 2, or 3 can be used in the form of mi- 
crocapsules. If 2 of the elements are used as microcapsules, they can acceptably be made into 
the same or into separate microcapsules. When 3 of the elements are used in the form of mi- 
crocapsules, although the 3 elements simultaneously in the same microcapsule, but several dif- 
ferent combinations are possible. The components which are not in the form of microcap- 
sules can be used in a thermal -sensitive layer. 

The heat-sensitive recording material of this invention can be used in facsimile ma- 
chines or computer printers which require high-speed recording. Moreover, by exposing the 
material to light aaer thermal-sensitive printing breaks down the unreacted diazo compound, 
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thereby fixing the printing. Additionally, the material can be used as thermal copier paper. 

The following are real examples of the invention, but the invention is not limited to 
these examples. Amounts of additives are indicated as "parts," which are "weight parts." 

Real Example 1 

3.45 parts of the diazo compound (shown below), 18 parts of xylene di-isocyanate and 
trimethym// [unknown term] propane in a 3 : 1 ratio are added to and dissolved in a mixing so- 
lution of 24 parts phosphoric acid tricredile to 5 parts acetic acid ethyl. This diazo compound 
is mixed in an aqueous solution consisting of 58 parts water to 5.2 parts polyvinyl alcohol and 
emulsified at 20°C to obtain an emulsified liquid with an average particle size of 2.5u. 100 
parts water is added to the emulsified liquid thus obtained, stirred while heated to 60°C, to ob- 
tain a diazo compound containing microcapsules 2 hours later. 

(diazo compound) [see original] 

Next, 10 parts 2-hydroxy-3 -naphthoic acid anilide and 10 parts triphenol guanisine are 
added to 100 parts of a 5% aqueous polyvinyl alcohol solution, and is dispersed for approxi- 
mately 24 hours to obtain couplings with an average particle size of 3u and dispersed triphenol 
guanisine. 

20 parts of o>(2-methyl phenoxy)-N-amino carbonyl methyl acetoamide are added o a 
4% aqueous solution of polyvinyl alcohol, to which 100 parts water are added and dispersed 
for 2 hours in a paint shaker to obtain a dispersed liquid with an average particle size of 3um. 

A coating liquid is made by adding 50 parts of the capsule liquid made from the diazo 
compound to the coupling component, and adding 24 parts of the triphenol guanisine dispersed 
liquid, and 28 parts of a-(2-rnethyl phenoxy)-N-amino carbonyl methylaceto amide. This 
coating liquid is applied evenly to high-quality paper at the rate of 50g/m 2 with a coating bar 
and allowed to dry for 30 minutes at 25°C, thus obtaining a heat-sensitive material. 

R eal Exam ples 2 a nd 3 

Heat-sensitive materials are obtained by using a-(3-methyl phenoxy)-N-amino car- 
bonyl methyl acetoamide {which is a mixture of 18 parts <x-(3-methyl phenoxy)-acetoamide 
and 2 parts a-(3-methyl phenoxy)-N-amino carbonyl methyl acetoamide} in place of o>(2- 
raethyl phenoxy)-N-amino carbonyl methyl acetoamide, and is otherwise prepared as [in real 
Example 1]. 

Test Method 

The recording was done using the thermal materials thus obtained using a G-III mode 
thermal printer (HIFAX 700 by Hitachi), and were then fixed by full exposure to light using a 
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Copy Superdry 100 (by Ricoh). The thermally recorded images were then evaluated for blue 
density using a Macbeth reflection densometer. The images were also evaluated for yellow 
density of the background paper. 

Upon performing thermal recording again with the same material, it was found that 
the thermally-recorded images remained fixed with no further image recording. 

To investigate the optical density degradation characteristics of the thermal material 
under conditions of long-term storage, a forced degradation test was performed in which the 
heat-sensitive recording material's thermally-recorded images were stored for 16 hours in the 
dark at a temperature of 60°C. The recorded image's reduced density was evaluated. 

This test showed that for real examples 1-3, image density degraded by >1.2, while 
background yellow density was <0.10, and the forced degradation tests showed a decline of 
image density of <5%, indicating that superior properties were obtained. 

These results represent a marked improvement in image density, good fresh storage 
characteristics, and good image storage properties. 



Patent applicant: Fuji Film Co. Ltd. 
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